To address the research gap on age-based differences in health information literacy (HIL), we investigate how younger (born 1960-) and older adults (1946)(1947)(1948)(1949)(1950)(1951)(1952)(1953)(1954)(1955)(1956)(1957)(1958)(1959)(1960), and elderly citizens (-1945) differ from each other by their HIL competencies. Data were collected with an online survey of patients using the Swedish national electronic health record system. Altogether 2587 users responded. One-way ANOVA with post hoc tests revealed several differences between the groups: younger adults were less likely to value health information than older adults; older adults and elderly were least likely to compare information from multiple sources and had trouble in determining health information needs; older adults were most likely to have trouble understanding health terminology and the elderly to have difficulties in understanding medicinal package labels. The study shows that HIL is not necessarily improving or declining but adapting to challenges of advanced age.
Introduction
In spite of the growing corpus of research on older citizens and their health information literacy (e.g. [1] [2] [3] [4] [5] ), there are still relatively few studies that would have investigated how older people deviate from other age groups in their competencies to find, evaluate, and use health information [6] . To address this research gap, this study examines agebased differences in health information literacy competencies with a focus on older adults. An adequate understanding of the health information literacy of older citizens is crucial for providing health information for this group in a manner that would encourage and help them to become better informed in health-related matters.
The Concept and Measurement of Health Information Literacy
The concept of health information literacy refers to information literacy competencies in health settings or the combination of the concepts of information literacy and health literacy [7] . The Medical Library Association based its health information literacy definition on the American Library Association's [8] definition of information literacy. According to it, health information literacy refers to "the set of abilities needed to: recognize a health information need; identify likely information sources and use them to retrieve relevant information; assess the quality of the information and its applicability to a specific situation; and analyze, understand, and use the information to make good health decisions." [7, p. 294 ]. The definition is not far removed from recent health literacy definitions [9] [10] and most of them present obtaining information central in gaining an adequate health literacy level [11] . However, the concept of health information literacy places emphasis on information discovery and the active role of individuals in seeking health information from various sources [11] [12] and draws from research on information behavior and practices. While in health literacy research so-called objective measures are typically used to evaluate health literacy levels, empirical studies on health information literacy have focused on people's self-evaluated competencies. Niemelä et al. [13] as well as Eriksson-Backa et al. have developed screening tools with which these competencies can be evaluated. Both measures include statements which are meant to describe key elements of health information literacy: the ability to identify health information needs, to find information, evaluate its credibility, and to use this information in decisionmaking.
Niemelä et al. [13] suggested, based on a pilot study among upper secondary school students and a factor analysis, that their tool, consisting of ten statements, could be divided into three separate factors, namely, motivation, confidence, and evaluation. Besides these three factors, the perceived ability to understand health related terminology was considered an essential element of health information literacy and therefore analysed separately. Moreover, a question about a diagnosis of dyslexia was included into the screening tool. The tool by Eriksson-Backa et al. [4] includes eight statements and was first used to examine the health information literacy of elderly Finns aged 65-79 years.
Health Information Literacy and Age
Previous research on the HIL of specific age groups have focused on young people (e.g., [4, [14] [15] ) and elderly citizens [1] [2] [3] [4] [5] [16] [17] . For example, Enwald et al. [5] used a four-item version of the screening tool by Niemelä et al. [13] and examined the HIL of a random population-based sample of older people (65 or more). According to the results, older people were rather motivated to seek health information but faced difficulties in assessing the reliability of information from online sources and understanding health terminology. Many of them also found it difficult to know whom to believe on health issues [5] . In addition, the relationship between everyday health information literacy and attitudes towards mobile technology among older people were investigated. The users of both traditional and mobile information technology differed from non-users in that they were more confident in their abilities in evaluating online health information, determining who to believe in health issues, and understanding health related terminology. Also, positive opinions towards mobile information technology were linked to perceiving fewer problems in the areas of everyday health information literacy [5] .
Eriksson-Backa et al. 2012 [4] found that among Finnish seniors (65 to 79 years old), HIL was associated with both interest in health information and health information seeking activity. Furthermore, HIL was associated with education and health; those who had higher education and rated their health as good were also likely to be confident in their abilities to find and use information. No differences were observed among age groups and gender was connected only to confidence in the ability to use obtained information in order to take care of one's own health [4] . Older people and issues relating to their health information literacy has also been a subject of a review study by Suri et al. [18] .
In turn, Hirvonen et al. [14] [15] , using the screening tool by Niemelä et al. [13] studied the HIL of young Finnish men and found that they lacked motivation to seek for health information but were confident in their abilities to find and evaluate it. Among young men, HIL was associated with education as well as health promoting behavior and physical fitness [14] [15] . Enwald et al. [19] found that when compared to these young men, adults with high risk for metabolic syndrome, with a mean age of 45 years, were more highly motivated to seek health information but lacked confidence to find, understand, and evaluate it. Based on previous research, there are indications of agebased differences in health information literacy but few studies have focused on comparing age groups to each other.
Aim and Research Questions
The aim of this study is to increase understanding of age-based differences in health information literacy. This is examined among people using a patient accessible electronic health record system in Sweden. The research questions are: Q1. How do people perceive their health information literacy abilities? Q2. What kind of differences can be identified in these perceptions between different age groups?
Material and Methods

Data Collection
The data were collected with an anonymous national survey of patients who had consulted their medical records online using the national patient accessible electronic health record system (Journalen) in Sweden. All users logging in to the system were prompted to take the survey between January and June 2016. Altogether 2,587 users responded. Aspects related to health information literacy were measured using 11 items focusing on information literacy, self-perceived competence and capability to obtain and use health information, and to influence one's own health (see Table 2 ). They were based on the measures by Niemelä et al. [13] and Eriksson-Backa et al. [4] .
Data Analysis
The questionnaires were categorised into three groups based on the respondents' age: Elderly (born -1945), Older Adults (1946) (1947) (1948) (1949) (1950) (1951) (1952) (1953) (1954) (1955) (1956) (1957) (1958) (1959) (1960) , and Younger Adults (1960-). Groupwise differences in responses were tested using one-way ANOVA in SPSS 24.0 with Tamhane T2 post hoc test. The measures were treated as continuous variables.
Results
Respondent Characteristics
The respondents were from 18 to 98 year old people with a mean age of 50.65 (SD=52).
Of the respondents who indicated their gender (n=2427 of the total number of respondents 2587), 67% (n=1629) were women and 33% (n=798) were men. The number of respondents who indicated their age (n=2456) in age-based groups can be found in Table 1 . 
Health Information Literacy
Overall, most respondents agreed that it is important to be informed about health issues (Table 2 ). Some 80% of the respondents thought they were able to influence their own health, knew were to seek health information, and applied health information to their own lives. Around 70% of them liked to get and compare health information from a variety of sources, and around 60% found it easy to determine when health information is needed. More than one third of the respondents found it difficult to understand health related terminology and some 12% had trouble in understanding medicinal package inserts, labels, or prescription. Less than one in ten thought they get too much health information and six percent of them did not want to think about health issues.
Differences by Age
Significant group-wise differences were found between the three age groups (see Table  3 ). The Older Adults were more likely than the Younger Adults to agree that it is important to be informed about health issues. However, there was no significant differences between the Elderly and Older Adults, or Younger Adults and Elderly. In turn, Older Adults and the Elderly were least likely to compare information from multiple sources and to think that it is easy to determine when they need health information. In comparison to Younger Adults, Older Adults considered that health related terminology is difficult to understand, and to Elderly that it is more difficult to understand medicinal information. The Older Adults and Elderly did also consider that they get too much health information. 
Discussion and Conclusions
In this study, we examined age-based differences in health information literacy among users of Journalen, the Swedish national electronic health record system. The results indicate that, when compared to younger adults, older adults are more likely to value the importance of being informed about health issues but also have difficulties in understanding the terminology used. Both older adults and the elderly were less likely than the younger adults to compare information from multiple sources and more likely to think they obtained too much information i.e. experience information overload. In turn, the elderly were likely to have difficulties in understanding medicinal package labels and to determine when they needed health information.
In line with previous studies [4] [5] 19] , older adults seem to be motivated to find health information but face difficulties in understanding it. Interestingly, older adults were most likely to have difficulties in understanding health related terminology whereas the elderly had trouble in understanding information in medicinal packages and prescriptions. At older age, people often face health concerns and are therefore in need for information on health issues. In a study by Enwald et al. [5] elderly citizens faced difficulties in assessing the reliability of information from online sources and understanding health terminology. Therefore, even when the respondents had logged in to an electronic health record system, and thus were possibly more motivated in health issues than the general population, they seem to be facing the same difficulties than elderly citizens in other studies. In this study, it is to be noted however that the overwhelming majority (91.5%) of all respondents considered that being informed about health issues is important.
Studies on health literacy indicate that inadequate health literacy is more prevalent in older age [20] . In the light of the findings of this study as well as previous research, age differences could be found as well. However, it seems that the health information literacy skills of the respondents are not necessarily improving-or declining-but changing and adapting to new issues and challenges of advanced age. An awareness of the importance of health issues is increasing in this phase of life. The results give indication of the varying environmental and situational challenges populations face when obtaining and evaluating health information in everyday situations.
When interpreting the results, it should be noted that the respondents of this study do not represent the Swedish population as a whole since they were all users of the Journalen and volunteered to participate. Moreover, women were overrepresented in the sample. The HIL measure was based on self-evaluated abilities which may not indicate actual, measurable, skills but reflect people's views on how their own skills align with the demands they are faced with.
The study contributes to previous research on health information literacy by increasing understanding of age differences among citizens. A better understanding of the health information literacy of older citizens is useful in providing health information to make them better informed in health-related matters. Libraries devoted to teach health information literacy could tailor their education according to the age-related information needs and on how people perceive their health information literacy abilities. In the light of the findings, older citizens appear both as interested in health information and having difficulties in understanding, comparing and coping with larger amounts of it. This would seem to call for specific measures to address this particular group and moreover, to work proactively to prepare older adults with appropriate information literacies to cope with their developing information needs and problems. Also, generally speaking, national electronic health record systems are getting more common and also librarians might come across questions relating to their use. Future studies should attempt to achieve randomised population-based sampling. The users of electronic health records should also be compared to non-users as usage may indicate differences in motivation, health concerns and status, as well as technical skills.
